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(57) Abstract 

The invention relates to an anUmicrobial composiiion, as well as to a method for i'^P'^P^^*^;.^^^^*^^"*^^^ 
invention, the composition contains an anUmicrobial component which contains a substituted or un^>^^ fo^^^S^^^^^ 
annroximatelv 50-99 9 % by weight and a microbicidal or microbiostatic canonic organic nitrogen compound approximately 0.1-50 %i^y 
Srr^Xi^^^ ai^monium compound, in particular one in which al least one Cj-C^j-alky or hydroxyalkyi chain ,s Imkcd lo 
^UiveW chaS S^n. or a compound which comprises a nitrogen^ontaining ring, such as a pyridyl ring. TT« compositions accordmg 
rtJii frlvend^^^ microbiostatic agents in organic materials and aie thus suitable, for examplejor dje prescn^ion 

of animal feed or grain and for die disinfection of material surfaces in various paclcaging matcnals. equipment and structures. 
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An anti microbial composition, a method for the preparation of 
same 

The invention relates to improved antimicrobial compositions based on organic 
5 acids, their preparation, and their use for combatting harmful microbes in the 
tieatnient and presei'vation of organic material and in the disinfection of material 
surfaces. 

An important quality factor of foodstuffs and of feeds of beef cattle and pouldy is 
10 that tliey are free of Salmonella . Listeria . E. coli and other such bacteria causing 
food poisoning. 

Salmonella is in general combatted in poultry feeds by using mixtures of organic 
acids, \n particular propionic and fonnic acids, or mixmres of organic acids and 
15 their ammonium salts, or salts of organic acids (Poultiy International, July 1994, pp. 
40-42). The products are either solutions or solid. 

According to 234 703, carcasses, such as chicken carcasses, are disinfected b> 
tieating them with a solution which, in addition to acetic, propionic, citric and 
20 hydrochloric acid, contains medium-long chain, such as C\q. fatt>' acids. It is 
reported that the mixture is effective against, for example. Salmonella tvphimuriuni 
and Escherichia coli . 

From publication WO 92/21239 there is known an antimicrobial composition 
25 against, for example. Salmonella : this composition contains a polyimsaturated C5- 
Ci4 monocarboxylic acid, such as sorbic acid or a denvative thereof, in 
combination with a substituted or unsubstiuited aromatic carboxylic acid, such as 
benzoic acid, or a salt or ester thereof The compositions may also contain organic 
or inorganic acids. 

30 

Surface-active quatemaiy anunonium compounds are well known bactericidal 
agents which are known to be effective also against, for example. Salmonella . Thus, 
according to patent publication US-5 145 853, such an agent, e.g. cetyltrimethyl- 
ammonium chloride, is used for combatting intestinal diseases, e.g. salmonellosis, in 
35 poultry and pigs by feeding tlie ammonium compound in feed to the animals. 



It is known that in general the microbicidal effect of quaternary ammonium 
compounds weakens in the presence of anionic surface-active agents and polymers. 
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as well as of protems and blood (K.H. Wallhausser: Antimicrobial preservatives 
used by the cosmetic industry, pp. 605-745 in J.J. Kabara (Ed.): Cosmetic and dn.^ 
preservation. Marcel Dekker, 1984). However, in certam applications, for example 
m microbicidal cleansing agents, they have also been formulated together with an 
anionic surface active detergent or soap, e.g. patent publication US-3 560 390 
(Games), 

Patent publication DD-29I 914 (Luthardt et al.) discloses fungicidally and 
bactencdally actmg salts of aliphatic or aromatic quaternary ammomum 
compounds with substituted or unsubstituted salicylate anions, usable in agriculture 
and horticulture. The compounds include ethanoldiethylammonium salicylate Cp- 
C,8-alkyldimethylammonium salicylate, C , 2-C , g-alkyltrimethylammonium salicyl- 
ate, C]2-Ci8-alkyldmiethylben2ylammonium salicylate, and Cig-Cig-alkylammo- 
nium salicylate. The compositions do not contain free acids. 

From publication US-3 578 667 (Wakeman & Coates) there is known the use of 
salts of quaternary ammonium compounds and certain alicyclic dicarboxylic acids 
prepared at a molar ratio of 1:1 and 1:2, as microbicidal preparations against, for 
example, Staphvlococcus and Salmonella . 

From patent publication CA-2 082 994 there are known quaternary phosphonium 
and ammomum salts in the preparation of which a halide counter-ion is replaced by 
various water-soluble organic ions, and their use as protective agents against harm- 
ful microbes m technical applications. The compositions do not contain free acids. 

From patent publication EP.127 131 (Hofinger) there is known the preparation of 
quaternary ammonium compound (R'r2r3)N+(CH2CH20)xA- and its use as a 
disinfectant not corrosive to metal, in which compound R 1 and R2 are Cg-C 12 alkyi 
groups, r3 is a C1-C4 alkyl group, and the anionic counter-ion A- is made up of 
acetic acid, propionic acid, glycolic acid, tartronic acid, malic acid, tartaric acid, 
citnc acid, maleic acid, and fimiaric acid. There are no free acids present in the 
compositions. 

Patent application EP-537 426 (Makino et al.) also discloses gennicidal and 
fungicidal compounds, which are less corrosive than quaternary ammonium chlori- 
des, for cooling waters of processing machines, air-conditioning systems and other 
sunilar apphcations, in which compounds the haiide counter-ion has been replaced 
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by phosphoric acid alkyl ester, phosphoric acid polyoxyethylenealkylether ester, or 
various carboxylic acids. Compositions which contain free acids are not disclosed. 

From patent publication DE-2 344 887 (Eucken & Baginsky) there arc known 
5 compositions intended for preserving cut flowers fresh, which compositions contain 
saccharide 20-64% by weight, non-oxidizing strong mineral acid 0.04-10% by 
weight, sorbic acid 0.01-0.5% by weight, and quaternary alkyldimethylbenzyl- 
ammonium chloride 0.01-0.5% by weight, and possibly succinic acid and/or 
glyoxylic acid 0.1-5 % by weight and water 35-80 % by weight. The compositions 
1 0 do not contain C i -C4-carboxylic acids. 

There are still a number of deficiencies in agents based on small-molecular 
carboxylic acids and their mixtures, used in combatting Salmonella and other 
harmful microbes and in the preservation of material of plant and animal origin. 

15 Products in liquid form are spread on the target of use by dispersing the product in 
nozzles into very fine droplets in order to cause it to be distiibuted as evenly as 
possible over the material being treated. However, when the droplet size decreases, 
an increasing proportion of the product goes to waste along with the air current, in 
which case the problem of odor is worsened along with the loss. Reduction of the 

20 corrosion caused by the products is also desirable. The quantities of acid used could 
also be reduced by improving the efficacy of the product. 

One object of the invention is to reduce the above-mentioned deficiencies. ^ 

25 The invention further includes embodiments the objective of which is, in one appli- 
cation step, to produce a short-terra microbicidal acidification effect on the target of 
disinfection, for example, construction material surfaces, vehicle wheels, protective 
footwear, and the like, and thereafter to leave on the surfaces a thin oily or waxy 
protective layer which inhibits microbial growth and protects from corrosion. 

30 

The above-mentioned problems have now been solved with a novel antimicrobial 
composition which is characterized in that it comprises an antimicrobial component 
which contains as sub-components 

a) substituted or unsubstituted Ci-C4-monocarboxylic acid approximately 50- 
35 99.9 % by weight and 

b) a microbicidal or microbiostatic cationic organic nitrogen compound 
approximately 0, 1-50 % by weight 
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The mvenQon .s based on the realization, among other things, that a cationic 
m.crob.c,daI or microbiostatic nitrogen compound is better able to exert its effect in 
microbes damaged by C,-C4-carboxylic adds. Furthermore, at a low pH die plant 
or a..ma^^matenal to be treated has a smaller quantity of anionic functional groups 
bmdmg dns cafomc active agent into an ineffective fonn dian there would be 
w.Aout the presence of C ,-C4.carboxylic acid; thus the ac.d also in this manner en- 
hances the antimicrobial properties of cationic agents. The catiomc nitrogen 
compounds accordmg to the mvention also change the charge of the droplets in the 
catiomc d.recuon and at the same time improve their adherence to a pnmanly 
amomca^ly charged biomaterial, whereby the efficacy of die composition is 
.mproved and losses are reduced. By the use of a combination of a cationic active 
agent and an amonic compound the product is caused to be more effective on the 
surfaces of the organic material bemg treated, whereby the antimicrobial action is 
improved, whereby, for example, the efficacy of a form.c-acid-based product in the 
presemtion of a coarse vegetable material, such as whole grain, can be improved 
and Its corrosive action reduced. Furtliennore, die cationic active agent or the 
combination of a cationic active agent and an anionic compound reduces the surface 
tension of the mixture, thereby facilitating the fonnation of small droplets in the 
nozzles and an even distribution of the product. 

The invention has thus been made that the efficacy of antimicrobial C,-C4-mono- 
carboxyhc ac.d containing presenrative compositions against Salmonella and other 
harmful microbes can be enhanced by adding to them a catiomc organic nitrogen 

compound. ^ 



The first subcomponent a) of tfie antimicrobial component in the antimicrobial 
composition according to die invention is an unsubstituted or substituted C,^:.. 
monocarboxylic acid, the amount of which is approximately 50-99 9 % by weieht 
preferably 60-99 % by weight, of die weight of the antimicrobial component The 
unsubstimted or substituted Ci-C4-monocarboxylic acid may be selected for 
example, from among die following: formic acid, acetic acid, propionic acid n- 
bu^c acid, isobutyric acid, glycoiic acid, lactic acid, hydroxybutyric acid, pynivic 
acid, acetacetic acid, and mixtures thereof Prefeired acids are fonnic acid, acetic 
acid, propiomc acid, lactic acid, or any mixture thereof, in particular fonnic acid or 
^3 a mixture of fonnic acid and propionic acid. 

The second subcomponent b) of the antimicrobial component in the antimicrobial 
composition according to the invention is a cationic organic nitrogen compound 
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having microbicidal or microbiostatic action. By this is meant in the present inven- 
tion a compound in the catiohically charged part of which the nitrogen is linked to 
at least one organic chain or ring. The cationic charging of the compound may in the 
composition according to the invention occur under the efifect of the C1-C4- 
5 monocarboxylic acid present. The amount of this subcomponent is preferably 
approximately 0.1-10 % by weight, and most preferably approximately 0.5-5 % by 
weight, of the weight of the antimicrobial component. 

In the invention it is possible use, as subcomponent b) inhibiting microbial growth, 
10 numerous different cationic organic nitrogen compounds or compounds which form 
such cations in an acidic environment, either alone or in various combinations. By a 
Cn-Cm-alkyl chain is meant hereinafter a straight or branched, saturated or 
unsaturated, substituted or unsubstituted aliphatic, alicyclic or aromatic alkyl group, 
each chain length separately or any combination thereof 

15 

Usable ammonium compounds include those the cation of which is of the form R^- 
N"*"(R2, r3, r4)^ where R1 is a C2-C22-alkyl or hydroxyalkyl chain; R2 is a C2- 
C22-alkyl or hydroxyalkyl chain the same as or different from R', or it is a benzyl 
group or a Ci-C4-alkylbenzyl group, a C|-C4-alkyl or hydroxyalkyl group or a 
20 hydrogen atom; R^ and R* are Ci-C4-alkyl or hydroxyalkyl groups or hydrogen 
atoms. If the antimicrobial component consists substantially only of a C1-C4- 
monocarboxylic acid and an anmionium compound, R^ is preferably a C^-Cjj* 
alkyl chain. 

25 The cationic nitrogen compound may also be one which comprises a nitrogen- 
containing ring, such as a pyridyl ring, where the nitrogen is positively charged in 
the same manner as in ammonium compounds. As a difference from "normal" 
anunonium compounds, such compounds can be called heterocyclic ammonium 
compounds, which are thus within the scope of the invention. 

30 

Some examples of nitrogen compounds suitable for subcomponent b) are alkyltri- 
methylammonium halides, such as cetyltrimethylammonium chloride, myristyltri- 
methylanunonium chloride, coco-alkyltrimethylanunonium chloride; dialkyldimet- 
hylammonium halides, such as dioctyldimetfiylammonium chloride, didecyldi- 
35 methylammonium chloride, dilauiyldimethylammonium chloride, di-coco-alkyldi- 
methylammoniiun chloride, dimyristyldimethyianunonium chloride, dicetyldimet- 
hylammonium chloride, distearyldimethylammonium chloride, dimetfayldi(hydroge- 
nated tallow)anunonium chloride; benzylammonium halides, in particular C]2-Ci 6- 
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alkyldimethylbenzylammoniuin halides, such as dodecyldimethylbenzylammonium 
chloride or dodecylethylbenzyldimetfiylammonium chloride; tertiary amines, such 
as decyldimethylamine, lauryldimethylamine, myristyldimethylamine, cetyldimet- 
hylamine, palmityldimethylamine: secondary amines, such as dioctylamine, didode- 
5 cylamine, etc.; primary amines, such as octylamine, decylamine, dodecylamine, 
oleylamine, alkyldiaminoethylglycine hydrochloride; cyclic ammonium compounds, 
such as cyclohexylamine; or salts of alkyl derivatives of pyridine, imidazole, pyrro- 
le, isoquinoiine or morpholine, some examples being cetylpyridinium chloride and 
laurylisoquinolinium chloride; polycationic ammonium compounds, such as poly- 

10 hexamethylenebiguanidine hydrochloride. In the said ammonium compounds, the 
chloride may also be replaced by some other anion, for example, bromide, formiate 
or acetate, the latter of which may be formed as subcomponent a) and amine are 
mixed with each other. In addition to the compounds listed, compounds suitable for 
use also include compounds where the lengths of the alkyl chains deviate from those 

15 mentioned, or where, in the place of one or more methyl groups, there is, for 
example, an ethyl group or a hydroxyethyl group. The alkyl chains of the cationic 
compounds may also contain heteroatoms, such as ester or amide groups, or double 
bonds which promote the biodegradability of the compound. Nitrogen compounds, 
either alone or in various combinations, are used as subcomponent b) of the 

20 fonnulations. 

In particular when subcomponent c) is used in the composition according to the 
invention in the manner described in the following passage, subcomponent b) may 
preferably also be a relatively small-molecular amino compound, where group is 

25 preferably a C2-Ci8-alkyl or -hydroxyalkyl Some examples are triethylamine, 
cyclohexylamine, dimethylamino-2-methyl- 1 -propanol, diethylaminoethanol, 2- 
amino-2-metiiyI- 1-propanol, aminobutanol, monoethanolamine, dimethylamino- 
ethanol, diethanolamine, 2-amino-2-ethyl-l,3-propanediol, morpholine, triethanol- 
amine, piperazine, aminoethyleftanolamine, ethylenediamine, N,N,N\N'-tetracis-(2- 

30 hydroxypropyl)-eriiylenediamine, and many others of the type. 

According to one embodiment of the invention, additionally subcomponent c), 
which is an organic acid containing a €$-€22'^^^^ or -aryl group, preferably 
carboxylic acid, is used in the composition according to the invention in an amount 
35 of approximately 0. 1-10 % by weight, preferably approximately 0.5-5 % by weight. 

As subcomponent c) it is possible to use numerous different organic acids, either 
alone or in combinati ns. Such acids include unsubstituted or substituted mono- and 
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polycarboxylic acids and hydroxyacids having an approximately C5-C22"'iydi'ocar- 
bon chain, such as caproic acid, caprylic acid, capric acid, lauric acid, myristinic 
acid, myristoleic acid, palmitic acid, palmitoleic acid, stearic acid, oleic acid, elaidic 
acid, linolic acid, linoleic acid, linoelaidic acid, aiachidonic acid, abietic acid, 
5 sorbic acid, ascorbic acid, cinnamic acid, tartaric acid, malic acid, benzoic acid, p- 
hydroxybenzoic acid, and salicylic acid. Especially usable are acids which them- 
selves have properties inhibiting microbial growth, such as benzoic acid, parahydro- 
xybenzoic acid, salicylic acid, sorbic acid, caprylic acid, capric acid, lauric acid, 
myristic acid, myristoleic acid, palmitic acid, palmitoleic acid, linolic acid, linoleic 

10 acid, or arachidonic acid. Acids also usable include aminocarboxylic acids and 
alkyaminocarboxylic acids, for example, dodecylaminopropionic acid. Also usable 
are polymeric polycarboxylic acids, such as polyacrylic acid, or copolymeric acids 
formed by acrylic acids and unsaturated compounds polymerizable therewith. 
Alongside carboxylic acids, also usable are other unsubstituted or substituted orga- 

15 nic acids the anions of which are, for example, sulfonates, sulfates or phosphates. 

In connection with the compounds listed, by a Cn-Cm alkyl chain is meant a stiaight 
or branched, saturated or unsaturated, substituted or unsubstituted, aliphatic, alicyc- 
lic or aromatic alkyl group, each chain length separately or any combination thereof 

20 

The compounds of subcomponent c) may be added to the compositions in the form 
of either acids or salts, for example, in the form of alkali metal salts or anmionium 
salts, or esters. 

25 It is preferable to select subcomponent c) from among compounds which themselves 
have microbicidal or microbiostatic properties. 

According to one particularly preferred embodiment of the invention, the 
composition comprises an antimicrobial component which contains 
30 a) an unsubstituted or substituted C|-C4-monocarboxylic acid approximately 50- 
99.9% by weight, 

b) a microbicidal cationic organic nitrogen compound approximately 0. 1 - 10 % by 
weight, 

c) an organic acid containing a C5-C22 alkyl or aryl group, approximately 0.1- 
35 10%by weight and 

d) water approximately 0-30 % by weight. 



25 



30 



35 
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) The ancat compound may be preoared for Pvam«i» u 

suitable solvenl, for examcle w,w J ™ °' '">' """8 ' 

-d..e....f:e.a.;n^r.r:;::rTa..^^^ — 

aqueous phase by any known method. When neces aw t^l7 

removed from the product by a water w«h In components are 

possible to use an Llia. LZf^h^po^^^^^^^^^^^ :r r ^ h 

n»x«„. and finally fte solvent are removed by ev^poJJ™ 

Method 2 produces a ntaxmiaUy haloget^ftee product; d« oily or „,xy auca, laver 
foraimg fiom ,i ou ^tai surfaces after die evauoration „f *. T ^ 
advantageous properdes in ten„. of oo^Iior^ 
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The amine of subcomponent b) may in certain cases react with the acid of 
subcomponent c) so that also the corresponding amide is formed in the ancat 
compound. 

5 The ancat compounds or the subcomponents thereof are in a dissolved, emulsified 
or dispersed state in a continuous phase consisting of subcomponent a). It is to be 
noted that, when the ancat compound is mixed with subcomponent a), which 
contains acids stronger than subcomponent c), the ancat compound breaks down so 
that subcomponent c) is present primarily in an acid form in the product according 
10 to the invention. When subcomponent a) becomes absorbed into the target of use or 
evaporates, the ancat compound can re-form on the surfaces treated. 

By means of the ancat compound it is possible to improve the solubility of poorly 
soluble subcomponents, such as benzoic acid or salicylic acid, in compositions 
1 5 according to the invention and to inhibit their precipitation. 

Preferred ancat compounds for compositions according to the invention include 
alkylpyridiniumbenzoate, -parahydroxybenzoate or -salicylate, alkylbenzyldimet- 
hylammoniumbenzoate, -parahydroxybenzoate or -salicylate, alkyltrimethylammo- 
20 niumbenzoate, -parahydroxybenzoate or -salicylate, or primary alkylanmionium- 
benzoate, -parahydroxybenzoate or -salicylate. 

At conventional temperatures the preservatives according to the invention are either 
in a solution form or solid. The solid state has the advantages of, for example, better 

25 safety in transport, lesser odor and ease of dispensing. According to one prefened 
embodiment of the invention, the composition comprises, in addition to the 
antimicrobial component also a solid, particulate carrier. In such a case it is 
preferable if the mutual weight ratio of die antimicrobial component to the 
particulate carrier is within a range of 1:10-10:1, preferably within a range of 3:7- 

30 7:3. Since what is concerned is the impregnation of a particulate carrier with a 
liquid acid solution, the specific surface of the particulate carrier must be large, or it 
must be otherwise absorbent. The average particle size of the particulate carrier is 
preferably approximately 0.01-20 mm. 

35 The said particulate substance is preferably one or several of the following: 
inorganic particulate substances based on oxides of silicon and/or aluminum, such 
as siliceous earth, moler, silicic acid, silica, alumina, bentonite, montmorillonite, 
periite, steatite, chlorite, expanded vermiculite, calcium silicate, sodium aluminum 
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silicate, zeolites, inorganic salts poorly soluble in water and organic acids, and 
organic substances such as synthetic polymers, starch, cellulose, cellulose 
derivatives, lignin, lignin derivatives, and solid feed raw materials. 

5 Solid compositions are prepared by impregnating an inorganic or organic absorbent 
material, such as silica, clay minerals and cellulose, or mixtures thereof, with a 
solution-form composition as such. Solid compositions may also be prepared by im- 
pregnating similar or different absorbent materials with liquid ingredients of the 
composition or liquid combinations of ingredients, the absorbent materials being 
10 finally mixed with each other. At the same time it is possible to add solid sub- 
components b) and c), if any, of the antimicrobial component, and possibly other 
solid ingredients, such as animal nutrients and other feed components. 

Finally the invention relates to the use of any composition described above as a 
15 substance inhibiting the growth of harmful microbes in feed raw materials and 
preparations and the like. What is concerned in this case may be the adding of the 
composition as a treatment substance or an additive to a feed raw material or to 
animal feed. The composition may also be used for ensiling or the preservation 
grain, or for the disinfection of packaging materials, apparatus and equipment, vehi- 
20 cles and other technical equipment and materials, footwear and other protective 
means, as well as animal sheds, silos and other premises. 

The compositions according to the invention may, in addition to the ingredients 
mentioned above, also contain other compounds enhancing preservation efficacy, 

25 for example, an ester formed by a substituted or unsubstituted benzoic acid, such as 
benzoic acid or hydroxybenzoic acid, with a C1-C4 alcohol, for example, methyl, 
ethyl, propyl or butyl benzoate, parahydroxybenzoate or salicylate; monoglycerides 
of Cg-Cjg carboxylic acids; or otiier bactericidal or bacteriostatic surfactant 
compounds; salts, e.g. salts of magnesium, zinc and copper; animal nutrients; or 

30 compounds controlling the salt content of the mixture or buffering its pH, e.g. 
anmionium phosphate or potassium sulfate; imidazolidinyl urea, phenolic 
compounds and sulfonic acids, e.g. lignosulfonates; or aldehydes, e.g. formal- 
dehyde. Furthermore, it is possible to add to the mixture components which serve as 
antioxidants, e.g. butylated hydroxyanisol or hydroxytoluene or esters of gallus 

35 acid. They may furtiier contain complexing agents which are known, for example on 
the basis of publication J.R. Hart: Chelating agents as preservative potentiators; pp. 
323-337 in J.J. Kabara (ed.); C smetic and drug preservation. Marcel Dekker 1984, 
to sensitize microbes to the effect of quaternary ammonium compounds. Some 
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examples of suitable complexing agents are nitriloacetic acid, ethylenediamine- 
tetraacetic acid, hydroxyethylethylenediaminetriacetic acid, diethylenetriamine- 
pentaacetic acid and cyclohexanediaminetetraacetic acid. 

5 When necessary, it is also possible to use in the compositions other additives, for 
example, for improving their transport, dissolving or wetting properties, such as 
alcohols, aminoalcohols, sugars, salts and surfactants. 

In addition to subcomponent a) of the antimicrobial component, the compositions 
10 according to the invention may also contain other organic or inorganic compounds 
which react acidically with water, such as acids or polyacids, or compounds which 
form acids in solution. Suitable inorganic acids include phosphoric acid, sulfuric 
acid, hydrochloric acid, and nitric acid. The acids may also be in a partly 
neutralized form. Acid-forming compounds include acidically reacting salts and 
15 acid anhydrides. 

Compositions according to the invention can thus be used for the treatment of 
material of plant or animal origin intended for animal feed, the objective being to 
kill bacteria passing into the material or possibly already present therein, or to 
20 inhibit their proliferation to the extent that diseases caused by the microbes will not 
be caused in animals or in persons coming into contact with the feeds or animals. 
Feeds containing the largest concentrations of certain compositions according to the 
invention may also serve to heal intestinal infections in animals. 

25 For the treatment of feed and of feed raw materials, subcomponent b) and 
subcomponent c) possibly used are, of course, selected from among compounds 
which are as safe as possible for domestic animals and humans, and which are 
primarily among the chemicals approved for the given applications in the legislation 
and directives. 

30 

When a composition according to the invention is used, it is sprayed or sprinkled, 
for example, into the feed raw material. Thus the small-molecular subcomponent a) 
becomes impregnated relatively faster into the material being treated, possibly 
becomes at least partly neutralized under the action of its basic or pH-buffering 
35 ingredients, or evaporates. Subcomponents b) and c) remain in relatively larger 
quantities on the surfaces of the material treated, and also on the surfaces of the 
microbes being combatted. On the latter the compositions according to the invention 
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tend to fonn an oily or waxy ancat salt film. In this form their ability to become ad- 
sorbed to surfaces is greater than that of compositions without subcomponent c). 

Compositions according to the invention are also suitable for disinfecting treatment 
5 of various materials, equipment and surfaces, for example, in cowsheds and other 
animal sheds. 



The compositions can also be used in other applications of C1-C4 carboxylic acids. 

10 The compositions are suitable for the combatting or inhibition of highly various 
microbes, some examples being gram-negative and gram-positive bacteria, e.g. 
Salmonella, Escherichia coli , Pseudomonas . Clostridium . Listeria . Campvlobacter 
and Yersinia, or molds, yeasts and fungi, e.g. Fusarium . Aspergillus . Penicillium . 
Saccharomvces and Candida . 

15 

Below, a few embodiment examples and reference examples are given, dieir only 
purpose being to elucidate the invention. All the percentages are percentages by 
weight. 



20 Example* Evaporation test 

The following compositions were prepared (amounts in wt. %): 



Ingredient A 

25 ref. 

Formic acid 56 

Propionic acid 29 

Benzoic acid 9 
Octylamine 

30 Ethanolamine 

Water 6 



BCD 

54.9 53.8 51.5 

28.4 27.8 26.7 

8.8 8.6 8.3 
2 4 8 

5.9 5.8 5.5 



E 


F 


G 


54.9 


53.8 


51.5 


28.4 


27.8 


26.7 


8.8 


8.6 


8.3 


2 


4 


8 


5.9 


5.8 


5.5 



Molar ratio (BA = benzoic acid) 
octylamine:BA - 0.21 0.44 0.91 - 
35 ethanolamine:BA - - - - 0.41 0.84 1.74 



The mixtures remained stable at room temperature. 
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Wlien the solutions were dried on Petri dishes, solid benzoic acid crystallized out 
from sample A, in samples B*D the residue was more or less oily, and in samples E- 
G it was waxy. A corresponding mixture was also made with cyclohexylamine in 
accordance with the invention, and an oily residue was obtained from it. 

5 

PREPARATION EXAMPLES 
Examples 1-6 

The following compositions were prepared by dissolving first benzoic acid and dien 
octylamine in the mixture containing the other ingredients (amounts in % by 
10 weight). 



20 



Ingredient Example 


1 


2 


3 


4 


5 


6 


Formic acid 


76.0 


74.4 


71.2 


73.6 


72.0 


68.8 


Phosphoric acid 


1.9 


1.9 


1.8 


1.8 


1.8 


1.7 


Water 


17.1 


16.7 


16.0 


16.6 


16.2 


15.5 


Benzoic acid 


3.0 


3.0 


3.0 


6.0 


6.0 


6.0 


Octylamine 


2.0 


4.0 


8.0 


2.0 


4.0 


8.0 


Molar ratio octylamine 


:benzoic acid 












0.63 


1.26 


2.52 


0.32 


0.63 


1.26 



25 In the compositions of Examples 1-6, the benzoic acid remained dissolved at room 
temperature, whereas without amine, benzoic acid precipitates already within an 
hour. 

VARIOUS Ancat SALTS 

30 Example 7 Benzoic acid - octylamine. 

0.4 g of benzoic acid was dissolved in 0.4 g of n-octylamine while the mixture was 
being heated (molar ratio octylamine:benzoic acid 1.06). A sticky, oily compound 
was obtained. When it was used for the preparation of formic acid based 
formulations for feed preservation, it dissolved when the mixture was stirred 

35 vigorously. 
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Examples 8-24 Lowest inhibiting concentrarions (Bioscreen tests) 
For the tests, dilution series of microbial cultures were prepared in peptone water 
(pH 6) by using various amounts of the preservatives of Table 1. Bacterial growth 
was monitored for 48 h by using a Bioscreen apparatus (Labsystems, Finland). The 
5 apparatus automatically measures from a sample series turbidity which indicates 
bacterial growth as a function of time. Reference mixtures 1-3 and example 
compositions 8-24 according to the invention were investigated. 





Table 1. 


10 






i\cicrcncc 1 




Reference 2 




Reference 3 


15 






Example 8 




Example 9 


20 


Examnle 10 




ITicflnrinlp 1 1 




Example 12 


25 






Example 13 




Example 14 


30 


Example IS 




Example 16 




Example 17 


35 






Example 18 



80 % formic acid + 2 % H3PO4 +18% water 

95 % reference mixture 1 + 2.5 % ethylbenzoate + 2.5 % sodium 

benzoate 

90 % reference mixture I + 5 % ethylbenzoate + 5 % sodium 
benzoate 

95 % reference mixture I + 2.5 % ethylbenzoate 2,5 % Kloramin- 
T/benzalkonium CI" 

92.5 % reference mixture I + 5 % ethylbenzoate + 2.5 % Kloramin- 
T/benzalkonium CI" 

90 % reference mixture I + 5 % ethylbenzoate + 5 % Kloramin- 
T/benzalkonium CI" 

95 % reference mixture 1 + 2.5 % ethylbenzoate + 2.5 % Na 
benzoate/cetylpyridinium CI" 

92.5 % reference mixture 1 + 5 % ethylbenzoate + 2.5 % Na 
benzoate/cetylpyridinium CI" 

90 % reference mixture 1 + 5 % ethylbenzoate + 5 % Na 
benzoate/cetylpyridinium CI" 

95 % reference mixture 1 + 2.5 % Ampholac YJH-40 + 2.5 % Na 
benzoate/cetylpyridinium CI" 

92.5 % reference mixture 1 + 5 % Ampholac YJH-40 + 2.5 % Na 
benzoate/cetylpyridinium CI" 

90 % reference mixture 1 + 5 % Ampholac YJH-40 + 5 % Na 
benzoate/cetylpyridinium CI" 

95% reference mixture 1 + 2.5% Amphoteen 24 + 2.5% Na 
benzoate/cetylpyridinium CI" 

92.5 % reference mixture 1 + 5 % Amphoteen 24 + 2.5 % Na 
benzoate/cetylpyridinium CI" 
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Example 19 

Example 20 

5 Example 21 

Example 22 

Example 23 
10 Example 24 



15 

90% reference mixture 1 +5% Amphoteen 24 t 5% Na 
benzoate/cetylpyridinium CI" 

95 % reference mixture 1 + 2.5 % ethylbenzoate + 2.5 % Na 
benzoate/cetylpyridinium CI" 

92.5 % reference mixture 1 + 5 % ethylbenzoate + 2.5 % Na 
benzoate/cetylpyridinium CI" 

90 % reference mixture I + 5 % ethylbenzoate + 5 % Na 

benzoate/cetylpyridinium Cl" 

95 % reference mixture I + 5 % Ampholac YJH-40 

95 % reference mixture 1 + 5 % Amphoteen 24 



Ampholac YJH-40 is octyldiaminodipropionate and Amphoteen 24 is Ci2-C]4- 
alky Idimethy Ibetaine . 

15 For the Bioscreen test, sample series which contained a microbe inoculum were 
prepared, and microbicides were dosed into them in amounts of 0.02, 0.04, 0 06, 
0.08 and 0. 1 %, Efficacy against the micro-organisms in Table 2 was tested. 



Table 2. Microbes used in the investigation 

20 

Ml Salmonella infantis 
M2 Salmonella aaona 
M3 Salmonella montevideo 
M4 Salmonella schwartztmmd 
25 M5 Salmonella seftenberg 
M6 Salmonella 4J2:b 
1V17 Escherichia coli 
MS Listeria monocytogenes 

30 The smallest inhibiting concentrations were those shown in Table 3. 
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Table 3. Results with samples of Examples 8-24 



MICROBE: Ml 
5 SAMPLE 



M2 M3 M4 MS 



M6 



M7 MS 



10 



15 



70 



5 



Ref. I 
Ref.2 
RefJ 
Ex.8 
Ex. 9 
Ex. 10 
Ex. 11 
Ex. 12 
Ex. 13 
Ex. 14 
Ex. 15 
Ex. 16 
Ex. 17 
Ex. 18 
Ex. 19 
Ex. 20 
Ex.21 
Ex, 22 
Ex. 23 
Ex. 24 



>0.1 

>0.1 

>0.1 

0.06 

0.06 

0.04 

0.04 

0.04 

6.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

>0.1 

>0.1 



>0.1 
>0.1 
>0.1 
0.06 
0.06 
0.04 
0.04 
0.04 
0.02 
0.04 
0.04 
0.02 
0.04 
0.04 
0.02 
0.04 
0.04 
0.02 

>0.1 

>0.1 



>0.1 

>0.1 

>0.1 

0.06 

0.06 

0.04 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

>0.I 

>0.1 



>0.l 

>0.l 

>0.1 

0.06 

0.06 

0.04 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

>0.1 

>0.I 



>0.1 

>0.1 

>0.1 

0.06 

0.06 

0.04 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

>0.1 

>0.1 



>0.l 

>0.l 

>0.1 

0.06 

0.06 

0.04 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

0.04 

0.04 

0.02 

>0.1 

>0.1 



>0.1 

>0.1 

>0.l 

0.04 

0.04 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

0.02 

>0.1 

>0.1 



>0.1 
>0.I 
>0.1 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 
0.02 

>0.1 

>0.1 



The results show that a cationic microbicidal compound works also in die presence 
of an amomc compound, and the efficacy is excellent as compared with the known 
reference samples containing formic acid and benzoates. 

Examples 25-48 Lowest inhibiting concentrarions 2 

The lowest inhibiting concentrations of the following liquid fonnulations against 
various m.cro-organisms were tested; the ancat combinations used in the 
formulations were made at a molar ratio of 1 : 1 : 

Exampl 25 97.5 % formic acid + 2.5 % (octanoic acid + cetylpyridine chloride) 
Example 26 95 % formic acid + 5 % (octanoic acid + cetylpyridine chloride) 
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20 



25 



Example 27 97.5 % lactic acid + 2.5 % (octanoic acid + cetylpyridine chloride) 

Example 28 95 % lactic acid + 5 % (octanoic acid + cetylpyridine chloride) 

Example 29 97.5 % acetic acid + 2.5 % (octanoic acid + cetylpyridine chloride) 

Example 30 95 % acetic acid + 5 % (octanoic acid + cetylpyridine chloride) 

Example 31 97.5% propionic acid + 2.5% (octanoic acid + cetylpyridine 
chloride) 

Example 32 95 % propionic acid + 5 % (octanoic acid + cetylpyridine chloride) 

Example 33 97.5 % formic acid + 2.5 % (adipic acid + benzalkonium chloride) 

Example 34 95 % formic acid + 5 % (adipic acid + benzalkonium chloride) 

Example 35 97,5 % lactic acid + 2.5 % (adipic acid + benzalkonium chloride) 

Example 36 95 % lactic acid + 5 % (adipic acid + benzalkonium chloride) 

Example 37 97,5 % acetic acid + 2.5 % (adipic acid + benzalkonium chloride) 

Example 38 95 % acetic acid + 5 % (adipic acid + benzalkonium chloride) 

Example 39 97.5 % propionic acid + 2.5 % (adipic acid + benzalkonium 
chloride) 

Example 40 95 % propionic acid + 5 % (adipic acid + benzalkonium chlonde) 

Example 41 97.5 % formic acid + 2.5 % (octanoic acid + benzalkonium 
chloride) 

Example 42 95 % formic acid + 5 % (octanoic acid + benzalkonium chloride) 

Example 43 97.5 % lactic acid + 2.5 % (octanoic acid + benzalkonium chloride) 

Example 44 95 % lactic acid + 5 % (octanoic acid + benzalkonium chloride) 

Example 45 97.5 % acetic acid + 2.5 % (octanoic acid + benzalkonium chloride) 

Example 46 95 % acetic acid + 5 % (octanoic acid benzalkonium chloride) 

Example 47 97.5% propionic acid + 2.5% (octanoic acid + benzalkonium 
chloride) 

Example 48 95 % propionic acid + 5 % (octanoic acid + benzalkonium chloride) 



In the above, "benzalkonium chloride" is a product name for a composition which 
was a mixture of alkylbenzyldimethylammonium chlorides, primarily C12-C16- 
30 alkyldimethylbenzylammonium chloride. (Reference: CTFA Cosmetic Ingredients 
Dictionary, 3rd edition. The Cosmetic, Toiletry and Fragrance Association, USA 
1982.) 



35 



For the Bioscreen test, series containing a microbe inoculum and 0.02, 0.04, 0.06, 
0.08 and 0.1 % microbicides were prepared. The microbes investigated were: 
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Ml SaJmonella infantic 

M2 Saccharom vces cerpviciap 

M3 Candida lamhira 

M4 Listeria monocvto^ enpQ 

MS Escherichia rnli 

The lowest inhibiting concentrations in the test solutions were: 



10 




iVlj 


M2 


M3 


iV14 


— 

MS 




SAiVfPi r 












Examnio 


Wo 


0.06 


0.02 


— 

0.02 


0.02 




Examnip 2^ 


Ci AO 


0.02 


0.02 


0.02 


0.02 


15 




A A/" 

U.Uo 


0.06 


0.02 


0.02 


0.02 




Evflmnla 


A 

U.Ui 


0,02 


0.02 


0.02 


0.02 




ElCAmnlA '90 
*^AAiji|jic 




0.08 


0.02 


0.02 


0.02 




Examnip 10 


A AO 


0.04 


0.02 


0.02 


0.02 




Examnip 31 


A AA 


U.06 


0.02 


0.02 


0.04 


20 


Examnip 27 


A A') 


A f\A 

U.U4 


0.02 


0.02 


0.02 




Examnip '\'\ 


A A^ 

u.uo 


A 

U.06 


0.02 


0.02 


0.04 




Example 34 


0 04 


v.UO 


U.Uz 


0.02 


0.02 




Example 35 


0.08 


>0.1 


0.02 


0.02 


0.04 




Example 36 


0.04 


(0.1) 


0.02 


0.02 


0.02 


25 


Example 37 


0.08 


0.1 


0.02 


0.04 


0.04 




Example 38 


0.04 


0.08 


0.02 


0.02 


0.02 




Example 39 


0.08 


0.08 


0.02 


0.04 


0.04 




Example 40 


0.04 






0.02 


0.02 




Example 41 


0.08 






0.04 


0.04 


30 


Example 42 


0.04 






0.02 


0.02 




Example 43 


0.08 






0.04 


0.04 




Example 44 


0.04 






0.02 


0.02 




Example 45 


0.08 






0.04 


0.04 




Example 46 


0.04 






0.02 


0.02 


35 


Example 47 


0.08 






0.04 


0.04 




Example 48 


0.04 






0.02 


0.02 
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Examples 49-50 Feed test 

A Salmonella infantis inoculum was mixed evenly in an amount of 1500-3000 
bacteria/g of feed, was mixed evenly into a commercial chicken feed preparation of 
which approximately 2/3 was grain, the rest primarily fish meal and soy. The anti- 
5 microbial composition tested was distributed into the contaminated feed as evenly 
as possible in an amount corresponding to a dose of 8 kg/metric ton. Peptone water 
was dosed into a control flask. The cultures were stored at room temperature in 1- 
liter Erlenmeyer flasks closed with aluminum foil. On each sample-taking day, 2 
parallel samples of lOg were taken from the cultures, and after Ultra-Turrax 
10 stirring, dilution series were made of the samples. 

From the dilution tubes, sample was spread onto 50 \i\ agar plates on Petii dishes. 
After 24 h of incubation at 37 °C, the formed bacterial colonies were counted. 
Example compositions 49-50 were according to the invention, 

15 



Example Medium Time during which Salmonella 

disappears (2 parallel determinations) 



20 Reference peptone water >30d 

Reference solution 1 *) 7.7 d 

Example 49 95 % solution 1 5.5 d 

5 % cetylpyridinium CI" 

Example 50 95 % solution 1 5. 1 d 
25 2.5%Kloramin-T 

2.5 % cetylpyridinium CI" 



*) 80 % formic acid, 2 % phosphoric acid and 18 % water 

30 Example 51 Ensiling test 

A preservation agent composition according to the invention was prepared by 
mixing 71.5% formic acid, 18% propionic acid, 4.5% benzoic acid, 4.0% 
octylamine and 2 % water, and by heating the mixture until die benzoic acid had 
dissolved. The reference composition contained approximately 56 % formic acid, 

35 29 % propionic acid, 9 % benzoic acid, 5.5 % water, and 0.5 % monoglyceride to 
inhibit crystallization of the benzoic acid. The preservatives were compared in 
ensiling. The preservatives were sprayed into the grass in an amount which 
corresponded to a rate of 5 liters per one metric ton of feed. The silages were 
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20 



25 



packed into plastic bags, which were closed tightly In the zero re., 
were used. The following results were ohta.ned ' ° 



0-test 



30 



pH, 1 wk 


4.1 


1 mo 


3.9 


10 Lactic acid, g/kg dry 




1 wk 


46 


2 mo 


84 


Acetic acid, g/kg dry 




1 wk 


18 


>5 2 mo 


22 


Sugars, g/kg dry 




1 wk 


19 


2 mo 


20 



35 



Ammonia*), % of soluble 
nutrient protein 



*) contains also amines, calculated 



Reference 



4.3 
4.0 

28 
54 

8 
15 

140 
97 



as ammonia. 



Invention 
(Example 51) 



4.1 
4.2 

38 
42 

4 

7 

126 
120 



1 wk 

2 mo 
Yeasts, cfii/g 


5.4 
15.6 


5.0 
6.0 


5.0 
5.0 


1 wk 
1 mo 
Molds, cfij/g 


300000 
4400000 


<100 
490000 


<100 
3200 


I wk 
1 mo 
Lactobacilli, cfii/g 


330000 
5100000 


<100 
190000 


<100 
<100 


1 wk 
1 mo 


33000000 
3800000000 


920000 
120000000 


210000 
20000 



Tie r«sulB show fta, i„ perfo,n«d in labor.,«y comBtions the l>cuc acid 

ft^enaaon „, 0^ ve^ ,„ece.sfu.. However, d« si^ e" 
considerable an^nu of molds m6 yeasts. Whe. the «fe,enc age^ JT^ 
tose amounts were clearly r«iuce4 acef o acid fe™e„«.io„ de^^ 
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sugar content of the silage was high. By the use of the composition according to the 
invention, molds and yeasts were best controlled, even though the concentration of 
benzoic acid, effective against them, was in the composition one-half of the 
respective concentration in the reference sample. Although the dosage proved to be 
5 too high for lactic acid bacteria, the analyses of the silage nevertheless yielded 
excellent results. 

Examples 52-55 Bag tests 

Tests according to the preceding example were performed on ensiling in plastic bags 
10 by using the following compositions according to the invention: 



Example Composition 



1 5 52 99.0 % solution 2+1.0 % OA 

53 99.0 % solution 2 + 1 .0 % CPy 

54 99.0 % solution 2 + 1 .0 % BA + OA (molar ratio 1:1) 

55 99.0 % solution 2+1.0 % BA + CPy (molar ratio 1:1) 



20 

Solution 2: 47 % formic acid, 23 % ammonium formiate, 30 % water 

BA = benzoic acid 

OA = octylamine 

CPy cetylpyridine chloride 

25 

The analysis results after the test were: 



30 



Example 


*1 


pH 


*2 


*3 


*4 


*5 


*6 


Example 52 


19 0 


4.3 


11.2 


1.5 


5.5 


3.4 


1.8 


Example 53 


20.0 


4.0 


13.9 


0.5 


7.3 


5.2 


1.1 


Example 54 


19.5 


4.0 


13.4 


0.2 


7.5 


4.7 


0.7 


Example 55 


20.2 


4.1 


13.6 


0.7 


7.0 


6.9 


0.7 



35 
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* ' : dry matter content, % 
*2: lactic acid, g/100 g of dry silage 
acetic acid, g/100 g of dry silage 
*4: free acids, g/100 g of dry silage 
*5: sugars, g/lOO g of dry silage 

*6: ammonia and amines (calculated as ammonia), g/100 g of dry silage 



ensiling results were obtained with all of the compositions. 
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Claims 

1. An antimicrobial composition, characterized in that it comprises an 
antimicrobial component having as subcomponents 

a) a substituted or unsubstituted Ci-C4-monocai'boxylic acid in an amount of 
5 approximately 50-99.9 % by weight and 

b) a microbicidal or microbiostatic cationic organic nitrogen compound in an 
amount of approximately 0. 1-50 % by weight. 

2. A composition according to Claim 1, characterized in that the substituted or 
10 unsubstituted Ci-C4-monocarfaoxylic acid is formic acid, acetic acid, propionic 

acid, lactic acid or any mixture thereof, most preferably formic acid or a mixture of 
formic acid and propionic acid. 

3. A composition according to Claim 1 or 2, characterized in that the caiionic 
15 nitrogen compound is an arajnonia compound of the type r1-N^(R2,r3,R^), where: 

r1 is a C2-C22-alkyl or hydroxyaikyl chain; r2 is a C2-C22-alkyl or hydroxyalkyi 
chain, the same as or different from R', or it is a benzyl or Ci-C4-alkylbenzyl 
group, a Ci-C4-alkyl or hydroxyalkyi group or a hydrogen atom; R^ and R^ are C i- 
C4-alkyl or hydroxyalkyi groups or hydrogen atoms. 

20 

4. A composition according to Claim 1 or 2, characterized in that the cationic 
nitrogen compound comprises a nitrogen-containing ring, such as a pyridyi ring, 
wherein the nitrogen has a positive charge. 

25 5. A composition according to Claim 3 or 4, characterized in that the nitrogen 
compound comprises a cation which is cetyiByridinium^ myristyl- or 
cetyltrimethylanmionium, dodecyl-or myristylbenzyldimethylammonium, dioctyl-, 
didecyl- or didodecyldimethylammonium, or any combination thereof 

30 6, A composition according to any of the above claims, characterized in that tlic 
antimicrobial component additionally comprises as a subcomponent 

c) an organic acid, preferably carboxylic acid, containing a C5-C22-alkyl or aryl 
group, in an amount of approximately 0.1-10, preferably approximately 0.5-5 % by 
weight. 

35 

7, A compositi n according to Claim 6, characterized in that the acid is one or 
several acids of the group benzoic acid, parahydroxybenzoic acid, salicylic acid. 
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sorbic acid, capo^lic acid, capric acid, lauric acid, mynstic add, mynstoleic acid 
palmmc acd, palmitoleic acid, linolic acid, linoieic acid or arachidonic acid. 

8. A composition according to any of the above claims, characterized in that it 
3 comprises an antimicrobial component containing 

a) a substituted or unsubstimted C,.C4-monocarboxylic acid in an amount of 
approximately 50-99.9 % by weight, 

b) a microbicidal cationic organic nitrogen compound in an amount of 
approximately 0. 1 - 1 0 % by weight, 

10 c) an organic acid containing a C5-C22-alkyl or aiyl group, in an amount of 
approximately 0. 1-10 % by weight, and 
d) water in an amount of approximately 0-30 % by weight. 



15 



25 



30 



35 



9^ A composition according to any of the above claims, characterized in that it 
additionally comprises a solid particulate carrier having an average particle size of 
approximately 0.01.20 mm, and that the weight ratio of the antimicrobial 
componem to the particulate carrier is within a range of 1:10 to 10 1 prefeiablv 
within a range of3:7 to 7:3. 



20 10 



A method for the preparation of a composition according to any of Claims 6-8 
characterized m that subcomponent b) and subcomponent c) are first reacted with 
each other so that an anion-cation addition compound is foimed between the cation 
of subcomponent b) and the anion of subcomponent c), which compound is 
subsequently mixed with subcomponent a). 

U. A method according to Claim 10, characterized in that the anion-cation 
addition compound is alkylpyridiniumbenzoate, -parahydroxybenzoate or 
-saicylate; alkylbenzyldimethylammoniumbenzoate, -parahydroxybenzoate or 
-salicylate; alkyltnmethylammoniumbenzoate. -parahydroxybenzoate or -salicylate 
or pnmary alkylaramoniumbenzoate, -parahydroxybenzoate or -salicylate. 

12 The use of a composition according to any of Claims 1-9 as an agent which 
kills hannfiil microbes or inhibits their growth in animal-feed raw materials and 
preparations and in other similar organic products. 

13. The use according to Claim 12 for the preservation of silage or grain. 
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14. The use of a composition according to any of Claims 1-9 for the disinfection 
or improving die hygiene of packaging materials, apparatus and equipment, vehicles 
and odier technical means and materials, footwear and other protective equipment, 
as well as animal sheds, silos and other premises. 
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